Participation rates of older people in resistance training are low despite increasing research showing many health benefits. To increase the number of older people participating in resistance training it is important to know what would motivate people to become involved, what motivates those who participate to continue, and the factors preventing many older people from commencing participation. To investigate these issues, a questionnaire was mailed to three groups of older people, (1) those receiving home care services, (2) members of a peak nongovernment seniors' organisation, and (3) those participating in a specific gymbased resistance training program. In total, 1,327 questionnaires were returned (response rate 42.5%). To feel good physically and mentally were the main reasons motivating participation among all three groups, and falls prevention was an important motivator for the home care respondents. Pain, injury and illness were the main barriers to participating, or continuing to participate. However, medical advice was a factor influencing participation commencement. The results suggest organisations providing resistance training programs for older people should tailor the promotion and delivery of programs to address key motivators and barriers specific to each group to increase the proportion of older people initiating and continuing to engage in resistance training.
Introduction
social care. Exclusion criteria were being unable to communicate adequately in English or having a diagnosis of dementia (home care participants).
In total, 3119 participants were sent the questionnaire. The distribution was 1,130 COTAWA members, 1,060 home care clients and 929 Living Longer Living Stronger (LLLS) participants. Ethics approval was obtained from Curtin University (HR38/2015) and the home care organisation (EC100) Human Research Ethics Committees.
Questionnaire
The questionnaire was developed by a project team encompassing the researchers, two consumer representatives (i.e., older people from the community) and organisational partners from Living Longer Living Stronger, COTAWA and the home care agency. As well as demographic and health data, the questionnaire focussed specifically on RT (type, amount, location) and the reasons why the respondent participated (in RT) or not (by check list). Given there is little research exploring the barriers to RT participation, these questions were generated by the research team and also from previous research exploring motivators and barriers to physical activity where it was applicable to RT (Baert, Gorus, Mets, Geerts, & Bautmans, 2011 ). As well as including possible suggestions for participating in RT or not, the questionnaire included space for respondents to describe additional factors influencing participation. The questionnaire was pilot tested by six home care clients and 16 Living Longer Living Stronger members who were not involved in the final study. Adjustments to the questionnaire were made based on the feedback provided during piloting.
Statistical analysis
Analyses were performed using SPSS (version 22 ). Continuous variables were tested for normality of distribution and where necessary non-parametric tests were used. Descriptive statistics were generated for all demographic data for the total sample and for each group. Chi-square tests were used to determine the differences by group and sex in the motivators and barriers to participating in or contemplating participation in resistance training. A p value of 0.05 or less was considered statistically significant.
Results
In total 1,359 questionnaires were returned from the 3,118 posted out across the three groups (total response rate 43.6%). The final sample comprised 1,327 questionnaires that met the inclusion criteria, representing an overall response rate of 42.6% (seniors' organisation: 51.7%, home care: 31.4%, RT program: 44.1%).
Missing data were fewer than 2.3% for demographic variables and 3.2% for participation in resistance training. As missing data were minimal, no substitutions were made and only the available data were analysed. Table 1 outlines the demographic data for the total sample population and each group. ***** Table 1 near here***** The median age of the total sample was 76.0 years (range 60-100 years). Twothirds of all respondents were female, although females constituted three-quarters of the participating home care clients (Table 1) . Eighty-four percent were born in Australia or the United Kingdom and almost all (98.9%, n=1,309) respondents spoke English at home. The majority of the respondents were living in the metropolitan area (89%, n=1,176) and almost half (45.9%, n=594) had completed further education past high school, particularly members from the seniors' organisation (56.6%, n=327). Half the respondents rated their current financial status as "good" and 31.6% (n=417) responded "neither good nor bad". Three-quarters lived in their own home without a mortgage and 14.4% lived in a retirement village. While the majority of home care respondents lived alone (n=185), most individuals in the other groups lived with a partner/spouse (n=609), and overall only a small proportion lived with their children or others (6.6%, n=88). There were significant differences between groups for all demographic data (Table 1 ). Due to these significant differences, demographic data were additionally analysed using univariate analysis to determine significant differences in respondent's characteristics for individual motivators and barriers. These results can be found in Tables 2-4. Almost half of the respondents (47.8%, n = 614) reported they were participating in RT at the time of completing the questionnaire. This included 93.5% (n=373) of the organised RT program respondents, compared to 34.7% (n=198) of the seniors' group and 13.7% (n=43) of the home care client group. When comparing RT participation rates between the home care and the seniors' organisation respondents, significant differences were found (χ 2 (1, n=885) = 45.52, p<0.001).
Almost a third (31.9%, n=95) of home care and seniors' organisation males were participating in a RT program compared to a quarter of the females (24.9%, n=146), which was a statistically significant difference between the sexes in these groups (χ 2 (1, n=884) = 4.83, p<0.028).
Perceived motivational factors for contemplating participation in resistance training
Six hundred and seventy respondents from the home care and seniors' organisations were not participating in a RT program and were asked what factors might motivate them to participate in the future. As shown in feel fit, to feel good mentally and health professional advice. More females were motivated to participate in RT to prevent falls, for enjoyment, to be social, to be more independent and to feel strong.
Survey respondent characteristics (demographics) had a significant effect on a number of motivational factors for those contemplating participation in RT (Table 2) .
Health professional advice, doctor's advice, losing weight, for the competition/challenge and to feel strong were all significantly more likely to be nominated by younger respondents. Those who were widowed were more likely to identify enjoyment, feeling fit, strong and good physically and mentally as motivational factors.
Perceived motivational factors for participating in resistance training
Respondents from the three groups who were already participating in a RT program were asked the reasons motivating their involvement. The most commonly identified reasons motivating those participating in RT were: to feel good physically, to feel fit, to prevent falls and for the enjoyment. There was a significant difference between the three groups, with home care clients nominating some different reasons relative to those in the other groups (χ 2 (30, n=614) = 102.40, p<0.001). The factors identified by the home care respondents were different from the other two groups were to be more independent, medical reasons, health professional advice and to prevent falls. The home care clients were also less motivated by being social, feeling good mentally and enjoyment. **** Table 3 near here**** Preventing falls was the most commonly nominated factor motivating home care respondents compared to feeling good physically for the other two groups. Threequarters of the seniors' organisation and RT groups nominated feeling fit and twothirds to feel good mentally as their second and third most commonly nominated motivators. Table 3 shows the home care group more often identified medical and health reasons (health professional advice, medical reasons, doctor's advice) than the other two groups. The seniors' organisation respondents and those participating in a RT program more often identified physical and mental factors, such as to feel fit, for the enjoyment, to be social, to feel strong and to feel good physically and mentally. Other motivating reasons provided by the respondents in the open-ended section of this question included: being a habitual exerciser, to prevent injury/illness, improve health (including bone density, diabetes), maintain physical capabilities (including balance, mobility, strength, fitness) and because it is energising (feel good).
The three factors most commonly identified as motivators by both male and female respondents already participating in RT were to feel good physically, to feel fit and to feel good mentally. For each of these factors there was a smaller than one percent difference between the sexes. There was, however, a significant difference overall between the sexes in the factors most commonly nominated (χ 2 (15, n=614) = 116.29, p<0.001). As was the case for those not yet participating in RT, preventing falls, for the enjoyment, to be social and to feel strong were more commonly identified as motivators for female respondents. Similarly younger respondents were more likely to nominate feeling fit, being social, maintaining weight, feeling strong and feeling good physically and mentally as reasons motivating them to participate in RT (Table 3) .
Perceived barriers to participating in resistance training
The 670 respondents who were not participating in a RT program (home care clients and seniors' organisation only) were also asked to identify the reasons they did not participate in these activities (barriers). Pain was the most commonly nominated barrier for those not participating in RT, followed by ongoing injury or illness and feeling too old. There was a significant difference in the responses between the two groups -home care and the seniors' organisation (χ 2 (18, n=643) = 162.71, p<0.001). Table 4 shows having an ongoing injury or illness, being in pain, feeling too old and RT being too hard were all selected more often by home care clients as barriers to participating compared to the seniors' organisation respondents. Having no time was more of a barrier for the seniors' group compared to the home care group. Not liking the activities and not being interested were also selected more often by the seniors' organisation respondents compared to the home care group.
The cost of participating in a RT program was selected by only a small percentage of the groups combined. **** Table 4 near here****
Other reasons for non-participation provided in the open response section by the respondents included: specific health issues such as arthritis, multiple sclerosis, back pain, heart problems, recent surgery, being lazy, wheelchair confined, fear, inconvenient location, do enough already/too busy, and preferring other types of exercise.
Ongoing injury or illness, pain, not interested and feeling too old were the four most commonly identified reasons for male non-participation in RT (Table 4 ). There was a statistically significant difference between the sexes (χ 2 (18, n=643) = 43.49, p<0.001), with a higher percentage of females reporting pain, class times not available or suitable, cost and nobody to do it with (Table 4) . Older respondents from the total sample were more likely to report feeling too old as a barrier to participating in RT, while younger participants were more likely to nominate ongoing injury/illness, pain, cost, having no where to train, and don't know how as barriers for not participating in RT (Table 4) .
Discussion
This study found that three distinct groups of older people identified both common and different motivators and barriers to RT. This suggests that efforts to promote RT need to be specifically tailored to different target groups of seniors to improve uptake and sustain participation.
One of the largest differences between the seniors' organisation members and , 2014) . This outcome suggests the large body of evidence extolling the physical and mental health benefits of being physically active can also be used to promote RT. Doctors' or health professional's advice, medical reasons and to be more independent were also commonly identified motivators for older people to take up RT in the present study. However, a recent study of 1,799 Australians found fewer than one in five respondents had received a physical activity recommendation from their general practitioner (GP) in the previous 12 months, and when the GP did recommend physical activity, 59% of the time they prescribed aerobic activity and only 13% RT (Short et al., 2015) . This is despite the physical activity guidelines for older people recommending 30 minutes of moderate intensity activity on most days, There was considerable commonality in the motivators identified by RT participants and non-participants, but a distinguishing factor was perceived enjoyment. Fifty percent of participants gave enjoyment as a reason for engaging in RT, whereas only 19.3% of non-participants nominated enjoyment as a potential reason for commencing RT. Additionally, home care clients who participated (28.6%) or did not participate (11.7%) did not identify enjoyment as often as the seniors' organisation members (48.4%) or the RT program participants (54.1%). Not expecting to enjoy RT could be an important reason why more home care clients are not involved.
However, for the proportion of home care clients participating in RT, the potential to prevent falls and help them be more independent was obviously more important than enjoyment (65.7% and 54.3% vs 28.6%). This, and the fact that greater proportions of home care clients nominated medical or health as reasons to participate compared to the other groups who nominated feeling fit, being social, losing or maintaining weight and feeling strong no doubt reflects differing priorities associated with the differences in the health and functional status between the groups.
Ongoing physical injuries or illnesses and pain were the most common barriers to RT identified by both non-participant groups. This finding is consistent with earlier research that found injury and illness were identified as barriers to physical activity in general by home care clients (Burton, Lewin, & Boldy, 2013) Feeling too old was also a commonly perceived barrier for the home care respondents. At an average age of 82.0 years, they were six and ten years older than the seniors' organisation members and RT participants respectively. However, there was a 96 year old still participating in RT from the RT group, illustrating age is not necessarily a barrier. A number of studies investigating RT have included the oldest-old (80+ years) and found that many were still involved in RT on a regular basis up to 18 months later (Damush et al., 2005; Henwood et al., 2011; Rydeskog, Frändin, & Hansson Scherman, 2005) .
Many of the motivators and barriers to participating in RT identified in this study have also been found for older people participating in general physical activity (Baert et al., 2011; Burton et al., 2013) . However, fear of falling has been found in the physical activity literature to be a barrier to being physically active, unlike this research where the home care clients in particular were motivated to commence or continue RT participation due to the belief that it would reduce their risk of falling.
Transferability of many motivators and barriers may be possible for other forms of physical activity in these specific populations however caution must be taken because this study identified factors specific to RT.
A limitation to the study was that respondents were provided with lists of possible reasons to participate or not participate in RT and asked to indicate which applied to them. This may have resulted in respondents identifying motivators or barriers that they would not have thought of for themselves and therefore an overestimation of the importance of different factors may have occurred. Given that the process was the same for all groups it is unlikely to account for the differences found between the groups. Another limitation was the number of non-responders to the survey. Almost 1,800 surveys were not returned (57%), and potential bias may have occurred because it cannot be assumed that non-responders would answer the questions similarly to those who did respond. However, the sample was chosen using an electronic random number generator of each total (group) population, giving each participant equal opportunity to be included. Using a questionnaire was deemed the most feasible process by which to collect data and to be the most convenient to participants while adding to the current knowledge base.
Four previous studies (Bopp et al., 2004; Keogh et al., 2014; Kleppinger et al., 2003; Lin et al., 2012) that explored barriers to participation in RT used questionnaires (one a focus group and survey), however they had smaller samples sizes (average 241 participants) making generalisation difficult; three of the studies only included women and the other had only 145 males participate. Additionally half of the studies included a RT program with results based solely on respondent experiences in the training program. Particular attention was paid to avoid these issues for this study.
The sample was large, included substantial numbers of both sexes and respondents above 70 years, as well as those with a range of functional and health issues.
Generalisation of these results to the general older adult population as well as to the specific populations included may therefore be possible.
Conclusion
This study found that the three groups of older people (receiving home care services, seniors' organisation members and those participating in a structured RT program) identified both common and different motivators and barriers to participating in RT. This suggests that efforts to promote RT need to be specifically tailored to different target groups of seniors to improve uptake and sustain participation. In particular, GPs and health professionals should be encouraged to promote RT to their older patients to address issues of pain, injury and other chronic health problems that can prevent engagement and ongoing participation, with appropriate supervision if required. They should also modify their explanation of the potential benefits for RT based on the patient's medical and social background.
Specifically, when GPs and other health professionals take the opportunity to promote RT to older people, it may be beneficial to explore the motivators and barriers for the individual and personalise the recommended strategies for increasing uptake of RT. Future research is needed to explore GPs' and health professionals' understanding of the specific benefits of RT and their reasons for promoting (or not promoting) RT to their older patients as well as methods for optimising uptake and sustained participation. 
